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Abstract
Rectal cancer represents a challenge for the general surgeon as patients’ quality of life
after themanagement of the neoplasm is starting to becomemore andmore important.
Our review is focused on loop ileostomies and the reasons why their closure might be
delayed. We have tried to gather these reasons all together from our experience and
from the literature in order to understand whether there are any aspects that can be
improved. After a thorough search through different scientific databases we managed
to include a total of 29 articles in our research and the information gathered has led to
the conclusions of this narrative review. There are many reasons why the closure of an
ileostomy might be delayed. While some of them are related to the patient and cannot
be controlled or prevented (age, comorbidities), most of the factors that can interfere
are preventable (adjuvant therapy, postoperative complications, patient’s wish).
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1. Introduction
A need for balance between oncological safety and quality of life have been more
and more brought to practitioner’s attention, so, preserving nervous elements while
dissecting the mesorectum [1] as well as identifying essential techniques in order to
preserve digestive and urogenital functions became a strong desideratum today [2, 3].
The implementation of stomas in order to temporary divert the natural flow of intestinal
contents is a relatively new technique in the history of rectal surgery. The first attempts
of creating a stoma have taken place before the 1700s [4], but had poor results and
high mortality and morbidity rates due to the absence of any asepsis and antisepsis
measures. The total lack of anesthesia was also an impediment in developing safer
techniques. The first ileostomies were performed at the end of the19th century mostly
for patients with obstructing lesions in the colon. Unfortunately, the attempts were again
not very successful and had high morbidity and mortality rates. The early procedure
consisted of bringing several centimeters of intestine through the incision and securing
them outside the abdominal cavity using a metal clamp in the hope of orchestrating
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a “self-maturation” process [5]. There are two main types of ileostomies depending on
whether reattachment of the loop to the remaining portion of the intestine is intended
or not: the loop ileostomy and the end ileostomy.. A loop ileostomy is used to protect
a distal anastomosis in order to reduce the risk of an anastomotic leakage due to stool
pressing on the two stumps of the bowel. This type of ileostomy is a temporary one
as it can and will be reversed at a later date, usually after a period of 3 to 6 months.
A meta-analysis showed a big variability of the number of days since the moment of
admission until the moment of the ileostomy’s closure, with an interval between 10 and
1830 days [6]. For various reasons, in 4 out of 5 patients the ileostomy is closed after a
longer period of time than first intended [7], and in approximately 1 out of 5 patients to
whom the stoma was planned as temporary it becomes permanent in the end [6–8].
The importance of this problem of closure moment of an ileostomy is currently
addressed in the multicenter study CLOSE-IT, which intends to identify the optimal
moment as well as the causes that might delay it [10].
Suggestions that a delay in the closure of an ileostomy can increase the incidence
of LARS (low anterior resection syndrome) have also been made in the last years. This
idea came up as more and more patients who underwent a low anterior resection for
rectal cancer have reported suffering a poor bowel function after the surgical closure
of a loop ileostomy. LARS is a well-known factor that can reduce the quality of life. A
recent study reported that a delay of more than 6 months in the closure of an ileostomy
was associated with a 3.7x increased risk of major bowel dysfunction afterwards [10].
Our review is focused on loop ileostomies and the reasons why their closure might
be delayed. We have tried to gather these reasons all together from the literature in
order to understand whether there are any aspects which can be improved. Identifying,
understanding and successfully solving any problems that can cause a delay in the
restoration of bowel continuity will lead to a better outcome and, consequently, a better
quality of life for patients.
2. Methods
A thorough search through different scientific databases – Scopus, PubMed, Web of
Science, using the following keywords formula: ((”ileostomy” OR ”temporary stoma”)
AND (”rectal cancer” OR ”low anterior resection”)) was performed. After careful con-
sideration, articles that were most relevant to the subject of our review – reasons
for a delayed closure of an ileostomy - were included. In the end we managed to
include a total of 29 articles in our research and the information gathered has led to the
DOI 10.18502/sjms.v14i4.5904 Page 258
Sudan Journal of Medical Sciences Octavian Andronic et al
conclusions of this narrative review. We considered a delay in closure of the ileostomy,
postponing this procedure relative to the time initial proposed. The limitation of the
study is that there is little data available regarding the factors that could lead to a delay
of ileostomy closure. Those few studies that have underlined their existence have been
criticized for analyzing heterogeneous patient populations, benign as well as malignant
diseases, elective or emergent procedures, including different types of stomas in the
same study, as well as other reasons [11].
3. Results
By analyzing the identified articles, we could systematize some of the most common
causes that could represent grounds for further research and a better understanding of
the management of loop ileostomies:
3.1. Patients’ age
The analysis by Taylor et. al. [12] indicates a delay in the closure of the ileostomy for
patients older than 70, as well as a high rate of becoming permanent for patients in
the same age group. Most results show a slight increase of the period for ileostomy
closure and a bigger percent of permanent stomas in elderly patients, without statistical
significance [9], [12]–[14] but Kye et. al. conclude in their study that the closure of diverting
stoma may be shortened even in elderly patients [15].
3.2. Adjuvant chemotherapy
Diverting loop ileostomies are hard to manage for both the patient and the medical
system as they can increase the complication rates of adjuvant chemotherapy. For
this reason, most centers choose to restore the continuity of the gastrointestinal tract
after more than one month following the end of the adjuvant chemotherapy, thus
increasing the time until the closure. Adjusting both chemotherapy timings and dosages,
as well as the adequate moments for surgical interventions because of the ileostomy
is burdensome for both the patient (increasing mortality and morbidity and decreasing
the quality of life) and the health system (the longer the patient is hospitalized, the
costlier it will be for the health system) [16]. In their study, Waterland P. et al. had 22 out
of 63 (35%) patients to whom they needed to postpone the closure of their ileostomy
(by more than 6 months) due to adjuvant chemotherapy [17]. In a study by Brown S. R.
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et al., the authors compared the outcomes after closing the ileostomy either before or
after adjuvant chemotherapy. Their results showed that the overall survival was slightly
lower in group of patients with ileostomy closure after chemotherapy versus the group
with closure before chemotherapy, but, without statistical significance. [18].
Flooden et al. show that for 10% of patients in whom the ileostomy was closed later
than initially planned, it was because of reasons related to post-operative chemotherapy
[7]. Also, David et al. have identified chemotherapy as the factor with the highest
correlation with a delay in the restorations of digestive continuation, having an almost
double growth rate of this interval[19]. In the research of Vallribera et. al., the closure of
the ileostomy was also delayed due to the need for adjuvant treatment [20].
3.3. Postoperative complications linked to the ileostomy
Complication rates specific to loop ileostomies vary between 5.7% to 41% and some
of them lead to a need of reoperation, thus delaying the final closure of the stoma.
In his article from 2008, Brian RK has described early postoperative complications
that can occur and influence not only the morbidity and mortality of the patient, but
also the time between the implementation and closure of a stoma. He analyzed both
colostomies and ileostomies stating that the data regarding individual complication rates
is conflicting. The factors described in his article are: improper stoma site selection,
vascular compromise, retraction, peristomal skin irritation, peristomal infection, abscess
and fistula formation, acute parastomal hernia/bowel obstruction and technical errors
(such as maturation of the wrong limb of intestine or improper maturation techniques)
[21]. Vijayraj et al. report complications such as peristomal skin irritations, necrosis,
retraction and wound infections in patients with loop ileostomies [22].
3.4. Postsurgical complications in other places than the ileostomy
site
The EARLY (Early Closure of a Temporary Ileostomy in PatientsWith Rectal Cancer) study
compared morbidity and mortality associated with early closure (8-13 days) versus stan-
dard procedure of closing the stoma after more than 12 weeks since its implementation.
Only patients who did not have any postoperative complications (such as infections
or anastomotic leakage) were included in the study. Out of 418 patients assessed for
eligibility, 37 (8.85%) patients were excluded due to a suspected anastomotic leakage,
thus cancelling the chance for them to have an early closure of their ileostomy [23].
DOI 10.18502/sjms.v14i4.5904 Page 260
Sudan Journal of Medical Sciences Octavian Andronic et al
Waterlandet al reported that for 21 out of 63 patients (21%) they needed to postpone
the closure of their ileostomy due to an anastomotic leak following the initial opera-
tion [17]. Another study by Haksal M. et al. stated that an anastomotic leak was the
most common reason for the failure of stoma takedown in their series. Other relevant
postoperative complications in their study were surgical site infection and evisceration
[11]. Matthiessen et al. reported that for 10.3% of all patients who had a lower anterior
resection and a protective ileostomy, the presence of an anastomotic fistula has delayed
the reestablishment of the intestinal continuation with up to 50 months [24].
The fear of anastomotic complications, especially for patients with a low anterior
resection, is still an important factor taken into account when the decision to postpone
the closure of the ileostomy is taken, even in the absence of any clinical and radiological
signs[25].
3.5. Other medical/surgical interventions
The same study by Haksal M. et al. stated that three of their patients had additional
urinary problems (fistula, nephrostomy and/or urinary incontinence) that needed to be
addressed before the closure of the ileostomy due to advanced (clinical T4) initial
disease. The closure of their ileostomies was postponed due to a potential need of
further medical or surgical treatments [11].
3.6. Comorbidities
David et al. show a statistically significant difference between patients with multiple
comorbidities (evaluated using Charlson’s Comorbidity Index) and patients without any
other associated problems related to the moment of the ileostomy’s closure as well as
the percentage of ileostomies that remained definitive. Thus, for patients suffering from
other comorbidities the percentage of permanenced ileostomies was bigger by 10%,
while the average interval before the ileostomy closure grew by 50 days [19].
3.7. Patients’ wishes
Sometimes patients (mostly older ones) refuse to return to the hospital for the closure
of their ileostomies or postpone the intervention. This is actually mentioned in some
studies with a frequency that ranges between 5 and 42% of cases [6, 8].
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4. Discussions
A standard period for the closure of an ileostomy of 3 to 6 months is agreed upon
by most surgeons who perform ileostomies on a regularly basis. There are no clear
indications towards an optimal time of reversal, but recent evidence suggests that an
early reversal (as early as twoweeks) may bemore beneficial for the patient [26]. Despite
this, there are cases where it is impossible to rapidly reverse the ileostomy because of
different factors that can intervene.
The closure of the ileostomy itself, usually considered an easy procedure, is some-
times problematic as it may be accompanied by high morbidity and mortality rates
in an important number of cases. Different closure techniques, manual/mechanical,
with or without resection have been utilized without a statistically significant difference
identified related to the complication rate for each one [20]. The only less frequent
complication in the case of a closure by resection followed by a mechanical latero-
lateral anastomosis, compared to manual anastomosis, was ileus [27]. A prospective
study published in 2016 showed that patient associated comorbidities – anemia and
obesity – represent risk factors for serious complications that need reoperation, while
technique related factors do not have a decisive role [28].
In what concerns the quality of life, a study by Zhen et al. did not find any statistically
significant differences between the group of patients who had an early ileostomy closure
versus the one that had a delayed one [14].
Regarding the risk of having post-operative complications: gastrointestinal (ileus,
wound infections, rectal bleeding, pseudomembranous colitis, intestinal obstructions,
anastomotic leaks, intestinal necrosis), renal (urinary tract infections, acute renal fail-
ure), respiratory (pneumonia) and general (thromboembolisms, sepsis, evisceration,
abscesses), some studies show a higher incidence in patients that had a late closure of
their ileostomies [16,28–30], while others show a lower incidence in the same situation
[29].
5. Conclusions
There are many reasons why the closure of an ileostomy might be delayed. While
some of them are related to the patient and cannot be controlled or prevented (age,
comorbidities), most of the factors than can interfere are preventable (adjuvant ther-
apy, postoperative complications, patient’s wish). One of the easiest ways to prevent
complications is making sure that the conditions for creating an ileostomy are fulfilled
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as much as possible: asepsis to reduce the rate of contamination, a good technique
and choosing the best spot for the stoma on the patient’s abdomen. Reestablishing
bowel continuity as soon as after two weeks since the implementation of the stoma is
feasible and has been proven advantageous for the patient. Further research is needed
and encouraged as ileostomies are used on a large scale worldwide in order to offer
patients optimal management with best oncological and functional outcomes.
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